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(57) ABSTRACT 
An objective lens actuator in an optical pickup, having a 
semiconductor laser diode, electro-optic parts, such as a lens 
or the like, as well as, the objective lens actuator, etc., in a 
case, comprises: a holder, which mounts an objective lens and 
a coil thereon, as being a movable part; a magnetic circuit 
part, which is made up with a magnet for magnetically driving 
said holder and a yoke; a plural number of elastic support 
parts which elastically supports said holder; and a support 
part, which supports other ends of said elastic support parts, 
wherein said support part has a part, which is cut open in 
parallel with the elastic support parts, between said elastic 
support parts, and has a through hole, in which said elastic 
support part passes through for each of said elastic support 
parts, and thereby to provide the objective lens actuator for 
lowering the unwanted vibration mode of the objective lens, 
and also enabling a stable control thereof. 

3 Claims, 6 Drawing Sheets 
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FIG. 2 
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FIG. 4 
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FIG. 6 
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OPTICAL PICKUP WITH SUPPORT PART 
HAVING HOLE FOR BEING INSERTED WITH 

A PROJECTION PART OF A CASE 

BACKGROUND OF THE INVENTION 

The present invention relates to an objective lens actuator 
of an optical pickup, for conducting reading/Writing from/ 
onto a disc Within an optical disc apparatus, etc., and it further 
relates to an optical pickup and also an optical disc apparatus 
comprising the objective lens actuator therein. 

In recent years, With an optical disc apparatus is achieved 
speed-up of the data transfer rate through high-density 
thereof, and this is remarkable, in particular, in a ?eld of an 
optical disc apparatus of a thin-type, i.e., being called “a slim 
type”. It is the optical pickup that conducts data recording/ 
reproducing Within the optical disc apparatus. Thus, Within 
the optical pickup, the objective lens actuator is a device for 
driving an objective lens for condensing or focusing lights on 
a recording surface of the optical disc, in the focusing direc 
tion (i.e., directions for approaching/ separating to/from an 
optical disc surface), the tracking direction (i.e., a radial 
direction of the optical disc) and the radial-tilt direction (i.e., 
tilting into the radial direction of the optical disc). Also, that 
mounting the objective lens actuator thereon, so as to enable 
reading/Writing from/ onto the optical disc is the optical 
pickup. 
A movable part support arrangement, being made up With 

an objective lens of this objective lens actuator and a holder 
equipped With a coil, is such that plural numbers of elastic 
supporting members, i.e., Wires are disposed, being sup 
ported on a movable part at one end While being ?xed or 
supported on a support end at the other end thereof, thereby to 
build up parallel links. 
When achieving the high speeding of the data transfer rate, 

there is a necessity of bringing an unWanted resonance of the 
objective lens actuator to be latescent. As a method for the 
present problem, Within the folloWing Patent Document 1, a 
Wire support member is divided, so as to let Wire support parts 
to have the elasticity, thereby bringing the unWanted reso 
nance of the objective lens actuator to be latescent. 

[Patent Document 1] Japanese Patent Laying-Open No. 
2002-74704 (2002) (FIG. 1). 

BRIEF SUMMARY OF THE INVENTION 

With the conventional art mentioned above, there are tWo 
(2) pieces of the Wire through holes in the Wire support mem 
ber, i.e., there are the Wire support parts and the Wire through 
holes. The Wire through hole lies in betWeen the ?re support 
part at the lens holder and the Wire support part at said ?re 
support member. A diameter of the Wire through hole is 
formed to be larger than the Wire diameter. For that reason, 
When the lens shifts in the focus direction or the track direc 
tion, there is a possibility that the Wire touches the Wire 
through hole. The elasticity originally oWned by the Wire is 
made betWeen a distance from the Wire support part at the lens 
holder and the Wire support part at the Wire support member 
mentioned above, but if such phenomenon as Was mentioned 
before occurs, then an abrupt change is generated in the Wire 
elasticity, and this brings about a trouble in control of the 
objective lens actuator. 
An object is, according to the present invention, to provide 

an optical pickup for achieving high speeding of the data 
transfer rate, With stability, While effectively bringing the 
unWanted resonance of the objective lens actuator to be lates 
cent, and thereby providing an optical disc apparatus. 

For accomplishing the object mentioned above, according 
to the present invention, there is provided a 
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2 
The object mentioned above is accomplished, according to 

the present invention, by an objective lens actuator in an 
optical pickup, having a semiconductor laser diode, electro 
optic parts, such as a lens or the like, as Well as, the objective 
lens actuator, etc., in a case, comprising: a holder, Which 
mounts an objective lens and a coil thereon, as being a mov 
able part; a magnetic circuit part, Which is made up With a 
magnet for magnetically driving said holder and a yoke; a 
plural number of elastic support parts Which elastically sup 
ports said holder; and a support part, Which supports other 
ends of said elastic support parts, Wherein said support part 
has a part, Which is cut open inparallel With the elastic support 
parts, betWeen said elastic support parts, and has a through 
hole, in Which said elastic support part passes through for 
each of said elastic support parts. 

Also, the object mentioned above, according to the present 
invention, is accomplished by the objective lens actuator, as 
described in the above, Wherein the cut-open part of said 
support part has a long side in an axial direction of said elastic 
support part. 

Also, the object mentioned above, according to the present 
invention, is accomplished by the objective lens actuator, as 
described in the above, Wherein a thin Wall part is provided at 
the cut-open part of said support part. 

Also, the object mentioned above, according to the present 
invention, is accomplished by the objective lens actuator, as 
described in the above, Wherein said objective lens actuator is 
mounted on said optical pickup. 

Further, the object mentioned above, according to the 
present invention, is accomplished by an optical pickup, com 
prising: a semiconductor laser diode; electro-optic parts, such 
as a lens or the like; and an objective lens actuator, etc., in a 
case, Wherein said objective lens actuator comprises: a holder, 
Which mounts an objective lens and a coil thereon, as being a 
movable part; a magnetic circuit part, Which is made up With 
a magnet for magnetically driving said holder and a yoke; a 
plural number of elastic support parts Which elastically sup 
ports said holder; and a support part, Which supports other 
ends of said elastic support parts, Wherein said support part 
has a part, Which is cut open inparallel With the elastic support 
parts, betWeen said elastic support parts, and has a through 
hole, in Which said elastic support part passes through for 
each of said elastic support parts, and a hole is provided on 
said support part, so as to be inserted With a projection part, 
Which is provided on said case. 

Also, the object mentioned above, according to the present 
invention, is accomplished by the optical pickup as described 
in the above, Wherein the cut-open part of said support part 
has a long side in an axial direction of said elastic support part. 

Also, the object mentioned above, according to the present 
invention, is accomplished by the optical pickup as described 
in the above, Wherein a thin Wall part is provided at the 
cut-open part of said support part. 

According to the present invention mentioned above, it is 
possible to provide an optical pickup for achieving high 
speeding of the data transfer rate, With stability, While effec 
tively bringing the unWanted resonance of the objective lens 
actuator to be latescent, and thereby providing an optical disc 
apparatus. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

Those and other objects, features and advantages of the 
present invention Will become more readily apparent from the 
folloWing detailed description When taken in conjunction 
With the accompanying draWings Wherein: 

FIG. 1 is a vieW for shoWing a ?rst embodiment according 
to the present invention; 
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FIG. 2 is a cross-section vieW in the vicinity of a Wire 
support part Within the ?rst embodiment according to the 
present invention; 

FIG. 3 is a vieW for explaining a yaWing vibration Within 
the ?rst embodiment according to the present invention; 

FIG. 4 is a vieW for explaining a pitching vibration Within 
the ?rst embodiment according to the present invention; 

FIG. 5 is a vieW for shoWing a second embodiment accord 
ing to the present invention; 

FIG. 6 is an enlarged vieW in the vicinity of an optical 
pickup case and the Wire support part, for explaining a third 
embodiment according to the present invention; 

FIG. 7 is a graph for shoWing a relationship betWeen a 
notch distance and a phase disorder value at vibration mode 
frequency, such as, the yaWing vibration, etc.; and 

FIG. 8 is a vieW for shoWing an optical pickup mounting an 
objective lens actuator according to the present invention 
thereon. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Hereinafter, embodiments according to the present inven 
tion Will be fully explained by referring to the attached draW 
ings. 

Embodiment 1 

Explanation Will be made on a ?rst embodiment according 
to the present invention, by referring to FIGS. 1, 2, 3, 4 and 7. 

FIG. 1 is an outlook vieW for shoWing an objective lens 
actuator, according to the present embodiment. 

FIG. 2 is a A-A cross-section vieW in FIG. 1, for shoWing 
the vicinity of an elastic support member support part, 
according to the present embodiment. 

FIG. 3 is a vieW for shoWing the operations When a yaWing 
vibration is generated, according to the present embodiment. 

FIG. 4 is a vieW for shoWing the operations When a pitching 
vibration is generated, according to the present embodiment. 

FIG. 7 is a graph for shoWing a relationship betWeen a 
notch distance of the elastic support member support part and 
a phase disorder value of a yaWing vibration. 

The characteristic of the present embodiment lies in that a 
cutting area of a square shape is provided along With an axial 
direction of an elastic support member, Within a member for 
?xing or supporting the other end of the elastic support mem 
ber for elastically supporting a lens holder. Since a straight 
Wire is used as the elastic support member in the present 
embodiment, then the elastic support member Will be 
expressed by “Wire”, hereinafter. Also, other than the Wire, it 
is possible to apply a leaf spring in the place thereof. 

Hereinafter, explanation Will be made on the structures of 
the present embodiment. 

In the ?gure, an objective lens 111 is attached on a lens 
holder 112. The lens holder 112 is elastically supported on a 
Wire support part 120 through Wires 131a and 131b, to be 
movable. In this manner, the objective lens 111 can focus a 
laser light on a disc not shoWn in the ?gure. The lens holder 
112 can move or displace in the movable directions, i.e., the 
focus, tracking and radial tilt directions, largely, but as Will be 
mentioned later, a part of the Wire support part 120 connecting 
With the Wire can also move or displace in a pitching direction 
and a yaWing direction as shoWn in FIG. 1, through the 
elasticity of thin-place parts 123a and 1231). Within Wire 
passing parts 121a and 12119 ofthe Wire support part 120 are 
formed spaces 1210 and 121d so that Wires 131a and 13119 are 
not contact With the Wire passing parts 121a and 1211). Eur 
ther, Within that space may be ?lled up With a vibration 
damping material, for the purpose of accelerating vibration 
dumping. Also, into the parts 122a and 122b, Which are cut off 
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4 
in the square shape, may be ?lled up With vibration damping 
materials 401a and 40119 for the Wires 131a and 13119. Pref 
erably, the vibration damping material may be a silicon gel or 
a rubber, etc., for example. 

Driving of the lens holder 112, so as to focus the laser light 
on the disc, Will be conducted through an electromagnetic 
action betWeen a coil, being mounted on the lens holder 112 
shoWn in FIGS. 1 and 3, and magnets 142a and 142b, Which 
are disposed on the opposite surface thereof. The group of 
magnets, i.e., the magnets 142a and 14219 are supported on a 
yoke 141, so as to hold it in the space and build up a magnetic 
circuit. Also, the lens holder 112, the Wires 131a and 13119 and 
a support part 120, building up the movable part, are rigidly 
connected With the yoke 141, With ?lling up With a connect 
ing material, such as, an adhesive, etc., into cut-off parts 124a 
and 124b, Which are on the opposite surface of the yoke 141 
ofthe support part 120. 

Next, explanation Will be made on the structures of the Wire 
support part 120, as being a characteristic of the present 
embodiment. 
The Wire support part 120 shoWn in FIGS. 2 and 3 is a 

support part for the lens holder 112 mounting the lens 111 
thereon, as the movable part, and for the other ends of the 
Wires 131a and 13119 for supporting thereof. With this, the 
Wire support part 120 has also a function of connecting With 
the optical pickup case, Which is not shoWn in the ?gures. The 
Wire support part 120 has through holes 121e and 121], for 
passing the Wire therethrough, etc., and With those through 
holes 121e and 121], etc., the Wires 131a and 13119 are sup 
ported or ?xed, through a ?xing or supporting member or 
material, such as, the adhesive, etc. 

The Wires 131a and 13119 are supported or ?xed on the Wire 
support part 120, With keeping a distance therebetWeen, and 
have open parts 122a and 1221) between both, each being cut 
long in an axial direction of the Wire 13111 or 13119. For that 
reason, there are also thin Wall parts 123a and 12319 in the Wire 
support part 120, i.e., parts remaining in the Wire axial direc 
tion, other than the cut-open parts 122a and 12219. With those 
thin Wall parts 123a and 123b, a con?guration of a cantilever 
is made up, having a ?xed end at a central side of the Wire 
support part 120 and free ends at the Wire passing parts 121a 
and 12119 on outer sides, in the vicinity of the support or ?xing 
of the Wire 13111 or 13119 With the Wire support part 120. With 
this structure, a main displacement direction is in the axial 
direction of the Wires 131a and 131b, but since the thin Wall 
parts 123a and 12319 are in the plate-like shape, then torsions 
are also generated therein. With this fact, the Wire passing part 
12111 or 12119 conducts a circular action around the vicinity of 
the thin Wall part 12311 or 12319 in the focusing direction. 

Next, explanation Will be made on the functions of the ?rst 
embodiment of the present invention, by referring to FIGS. 2, 
3 and 4. 

In case When magnetic driving force is applied on the lens 
holder 1 12 in the focusing and tracking directions, etc., a rigid 
vibration mode of the lens holder 112 is generated at a certain 
frequency, With using the Wires 131a and 13119 as springs. 
This vibration mode is in the translation mode and the rotation 
mode. Among of those, the mode of rotating around the axis 
of the focusing direction is a yaWing vibration, and the mode 
of rotating around the axis of the tracking direction is a 
pitching vibration. In more details, a displacement mode 
shoWn in FIG. 3 is the yaWing vibration, and the mode shoWn 
in FIG. 4 is the pitching vibration. In the present embodiment, 
those modes can be reduced through the Wire support part 
120. First of all, explanation Will be made on the reducing 
vibration action of the yaWing vibration, by referring to FIG. 
3. 
As is shoWn in FIG. 3, When the yaWing vibration is gen 

erated on the lens holder 112, a vibration is generated on the 
lens holder 112 as a rotary motion, but for the Wires 131a and 
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131b supporting the lens holder 112, since it is converted into 
the vibration in the axial direction of the Wire, then the Wires 
131a and 131!) try to displace into the directions as shoWn by 
arroWs 501a, 501b, 5010 and 501d on both sides in the ?gure. 
Because the direction of displacement due to the vibration is 
periodical, although there are cases Where they are opposite to 
the arroWs 501a, 501b, 5010 and 501d shoWn in FIG. 3, but 
explanation Will be given on the case of the direction of 
displacement due to the vibration shoWn in FIG. 3, in the 
present explanation. 

In case of the vibration direction as shoWn in FIG. 3, a 
compression force is applied onto the Wire 131a While an 
extensional force on the Wire 131b, as axial forces. Those 
axial forces push a part 121e and pull a part 121], Which 
support or ?x the Wires 131a and 13119 of the Wire support part 
120, through the Wires 131a and 13119. 
On the other hand, although the parts 121e and 121] sup 

porting or ?xing the Wires 131a and 13119 are part of the Wire 
support part 120, but since they are connected With a central 
portion through the thin Wall parts 123a and 123b, they have 
spring characters at the present parts. Accordingly, due to the 
axial forces of the Wires generated at the parts 121e and 121], 
Which support the Wires 131a and 131b, the Wire passing parts 
121a and 12119 displace into the axial direction of the Wire due 
to the springs of the thin Wall parts 123a and 12319. 

With this, consumption is made on the vibration energy in 
the thin Wall parts 123a and 123b, and thereby achieving 
reduction of the yaWing vibration of the lens holder 112. 
Further, in case Where the vibration damping materials 401a 
and 40119 are in the cut-open parts 122a and 122b, then a 
relative displacement is generated betWeen the side Wall of 
the Wire support part 120 and the side Walls of the Wire 
passing parts 121a and 121b, and at the same time are 
deformed the vibration damping materials 401a and 401b, 
Which are ?lled up Within the cut-open parts 122a and 12219. 
In this instance, consumption of the vibration energy is done 
Within the vibration damping materials 401a and 401b, and as 
a result thereof, reduction of vibration is generated in the 
vibration mode, and therefore it is possible to suppress the 
yaWing vibration, effectively. 

With the siZe of the cut-open part of the Wire support part, 
if assuming that the distance is “L” from the center of the Wire 
support part 120 to the Wire passing hole 121e or 121], and 
that the Width is “x” of the cut-open parts 122a and 122b, then 
plotting of the phase disorder values of vibration mode fre 
quency is as shoWn in FIG. 7. Since stability can be obtained 
on a control system by setting a target value of the phase 
disorder value to be about 1/2 of the phase disorder value under 
the condition of no cut-open part, then it is enough to set the 
target value to be 1/2 thereof. For setting the phase disorder 
value to be 1/2 of that under the condition of no cut-open part, 
it preferable that the Width “x” of the parts 122a and 12219 lies 
in a range from 1/2 to 2/3 of the distance “L” from the center of 
the Wire support part 120 to the Wire passing hole 121e or 
121].‘ 
The reason of using the phase disorder value as an index 

lies in that, although the objective lens actuator conducts the 
translation driving, normally, and is controlled While Waiting 
for a result of measurement in same direction to the driving 
direction, but the rotational vibration modes of the yaWing 
vibration and the pitching vibration hardly appear on the 
displacement. HoWever, it is because they clearly appear, as a 
disturbance of the phases. In the similar manner, the rota 
tional vibration modes also cause phase disturbances onto the 
control system, thereby giving ill in?uences upon a stable 
control. Also, in the pitching vibration, it is possible to sup 
press the vibration, effectively, With the function similar to 
that mentioned above. 
As Was mentioned above, according to the present embodi 

ment, the rotational vibration modes of the lens holder, in 
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6 
particular, the yaWing vibration mode and the pitching vibra 
tion mode are attenuated or dumped, effectively, in the vibra 
tions thereof, and therefore it is possible to obtain an objective 
lens actuator for smoothing the vibration characteristics of 
the objective lens to be mounted on the lens holder. With 
applying the objective lens actuator according to the present 
embodiment into an optical pickup, since it is possible to 
further stabiliZe the control characterization, and therefore, it 
is possible to conduct the recording/reproducing onto/from 
the optical disc, With high accuracy, thereby obtaining an 
optical pickup having high reliability thereof. 

HoWever, though the cut-off of the Wire support part for the 
vibration damping is presented by a square in the present 
embodiment, but the object thereof can be achieved, by keep 
ing an enough distance in the tracking direction of the thin 
Wall part, functioning as the spring, and also by forming it in 
“L”-like shape With respect to the yaWing vibration, so as to 
hold the damping material therein. 

Embodiment 2 

FIG. 5 is a draWing for shoWing an outlook of mounting the 
objective lens actuator according to the present embodiment 
onto an optical pickup case. 
The feature of the present embodiment lies in that a pro 

jection part formed on the optical pickup is inserted into a 
hole, Which is provided on the objective lens actuator. 

Hereinafter, the structures of the present embodiment Will 
be shoWn. 

In FIG. 5, the objective lens 111 is attached on the lens 
holder 112. The lens holder 112 is elastically supported on the 
Wire support part 120, through the Wires 131a and 131b, as the 
elastic support members, and is movable. 

In this manner, the objective lens 111 can focus the laser 
light onto the disc not shoWn in the ?gure. The lens holder 112 
can move or displace in the movable directions, i.e., the focus, 
tracking and radial tilt directions, largely, but as Will be men 
tioned later, a part of the Wire support part 120 connecting 
With the Wire can also move or displace in the pitching direc 
tion and the yaWing direction as shoWn in FIG. 1, through the 
elasticity of thin-place parts 123a and 1231). Within Wire 
passing parts 121a and 12119 ofthe Wire support part 120 are 
formed spaces 1210 and 121d so that Wires 131a and 13119 are 
not contact With the Wire passing parts 121a and 12119. Fur 
ther, Within that space may be ?lled up With a vibration 
damping material, for the purpose of accelerating vibration 
dumping. Also, With the reason same to the above, into the 
parts 122a and 122b, Which are cut off in the square shape, 
may be ?lled up With vibration damping materials 401a and 
401b, as shoWn in FIGS. 1, 2 and 3. Preferably, as the vibra 
tion damping material may be appropriate the silicon gel or 
the rubber, etc. The driving of the lens holder 1 12 for focusing 
the laser onto the disc is similar to the functions shoWn in the 
embodiment 1. 

Next, explanation Will be made on the structures of the Wire 
support part, as being the feature of the present embodiment. 
Although the functions of attenuating or damping the vibra 
tion, i.e., the yaWing vibration or the pitching vibration, at the 
Wire support part 120 is similar to that shoWn in the embodi 
ment mentioned above, but on the present Wire support part 
120 are provided connection holes 125a and 12519 for con 
necting With the optical pickup case 200. 

Next, explanation Will be made on the functions of the 
present embodiment. 
The basic vibration damping of the yaWing vibration or the 

pitching vibration, Which is generated on the lens holder 112, 
is same to that of the embodiment 1, but there are cases Where 
the vibration cannot be damped doWn to a desired vibration 
amount or magnitude When the vibration magnitude is exces 
sive or large too much. In this instance, the vibration is trans 
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mitted to connection parts 201a and 20119 connecting With the 
optical pickup case 200, through the thin Wall parts 123a and 
12319 and the Wire support part 120, and thereby vibrating the 
lens holder 112, in the structures thereof. Since the optical 
pickup case 200 is as several tens times large as a mass of the 
lens holder 112, even if all of the vibration energy generated 
on the lens holder 112 is transmitted to the optical pickup 
case, no in?uence is caused on the optical pickup case as a 
Whole. In this manner, the vibration generated on the lens 
holder 112 is damped at the Wire support part 120, and further 
it is transmitted to the optical pickup case 200, With decreas 
ing the vibration thereof; therefore, it is possible to loWer or 
reduce the vibration even if a large vibration is generated on 
the lens holder 112. 
As Was explained in the above, since it is possible to attenu 

ate or damp the vibration, accurately, if the excessive vibra 
tion is generated on the lens holder in the present embodi 
ment, and therefore it is possible to obtain the objective lens 
actuator of being preferable in the vibration characteristics 
thereof. Also, since mounting the objective lens actuator, 
according to the present embodiment, onto the optical pickup 
enables to obtain the stability of the control characterization 
of the objective lens, then it is possible to conduct the record 
ing/reproducing onto/from the optical disc, With high accu 
racy, and thereby obtaining an optical pickup having a high 
reliability thereof. 

HoWever, though the cut-off of the Wire support part is 
presented by the square, for the purpose of attenuating or 
damping the vibration, in the present embodiment, but the 
object thereof can be achieved by keeping an enough distance 
in the Width direction of the thin Wall part, functioning as the 
spring portion, and also by forming it in “L”-like shape, so as 
to hold the damping material therein. 

Embodiment 3 

Explanation Will be made on a third embodiment of the 
present invention, by referring to FIG. 6. 

FIG. 6 is a vieW for shoWing the connection part betWeen 
the Wire support part and the optical pickup case, enlargedly. 

The feature of the present embodiment lies in that an adhe 
sive having attenuation or damping function is disposed at the 
connection part betWeen the Wire support part and the optical 
pickup case according to the embodiment 2. 

Explanation Will be made on the present embodiment by 
referring to FIG. 6. 

In FIG. 6, the connection part betWeen the Wire support part 
120 and the optical pickup case 200 is connected by an inser 
tion hole 12511, which is provided on the Wire support part 
120, and a projection part 20111, which is provided on the 
optical pickup case 200. The siZe of the insertion hole 125a 
formed is determined to be small comparing to the projection 
part 201a. Accordingly, When connecting the Wire support 
part 120 With the optical pickup case 200, there is produced a 
gap betWeen the insertion hole 125a and the projection part 
201a. 

In this gap is provided an adhesive having the damping 
function, as a second damping part. Other structures than that 
are same to those of the second embodiment. With adopting 
such the structures as mentioned above, the vibration gener 
ated on the lens holder and transmitted to the Wire support part 
120 as the Whole, not yet attenuated or damped at the ?rst 
damping part, i.e., the part made up With the thin Wall part 
123a and the Wire passing part 12111 of the Wire support part 
120, is damped at a second damping part, i.e., the connection 
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8 
part betWeen the Wire support part 120 and the optical pickup 
case 200, and thereby enabling to loWer or reduce the vibra 
tion, With stability. 
As Was mentioned above, if generating the excessive vibra 

tion on the lens holder Within the present embodiment, since 
it is possible to achieve the damping of the vibration, by 
means of the ?rst vibration damping part and the second 
vibration damping part, therefore it is possible to obtain an 
objective lens actuator being preferable in the vibration char 
acteristics thereof. Also since it is possible to stabiliZe the 
control characteriZation of the objective lens, by mounting 
the objective lens actuator according to the present embodi 
ment onto the optical pickup, therefore the optical pickup can 
be obtained, having high reliability thereof. 

Further, as is shoWn in FIG. 8, by mounting an objective 
lens actuator 100, according to the present invention, onto an 
optical pickup 600, it is possible to obtain thin-siZing of the 
optical pickup 600, as Well as, the high reliability thereof. 
As Was mentioned above, according to the present inven 

tion, it is possible to provide an optical pickup for achieving 
high speeding of the data transfer rate, With stability, While 
effectively bringing the unWanted resonance of the objective 
lens actuator to be latescent, and thereby providing an optical 
disc apparatus. 

While We have shoWn and described several embodiments 
in accordance With our invention, it should be understood that 
disclosed embodiments are susceptible of changes and modi 
?cations Without departing from the scope of the invention. 
Therefore, We do not intend to be bound by the details shoWn 
and described herein but intend to cover all such changes and 
modi?cations that fall Within the ambit of the appended 
claims. 
What is claimed is: 
1. An optical pickup, comprising: 
a semiconductor laser diode; 
electro-optic parts; and 
an objective lens actuator in a case, Wherein 
said objective lens actuator comprises: 
a holder, Which mounts an objective lens and a coil thereon, 

as being a movable part; 
a magnetic circuit part, Which is made up With a magnet for 

magnetically driving said holder and a yoke; 
a plural number of elastic support parts Which elastically 

supports said holder; and 
a support part, Which supports other ends of said elastic 

support parts; Wherein 
said support part has a part, Which is cut open in parallel 

With the elastic support parts, betWeen said elastic sup 
port parts, and has a through hole, in Which said elastic 
support part passes through for each of said elastic sup 
port parts, and a hole is provided on said support part, so 
as to be inserted With a projectionpart, Which is provided 
on said case; and 

said hole on said support part, Which is to be inserted With 
said projection part of said case so as to establish a 
connection When said projection part is inserted, is 
larger than said projection part of said case, and a 
damper part is Within a qap de?ned betWeen said hole 
and said projection part. 

2. The optical pickup, as described in the claim 1, Wherein 
the cut-open part of said support part has a long side in an 
axial direction of said elastic support part. 

3. The optical pickup, as described in the claim 1, Wherein 
a thin Wall part is provided at the cut-open part of said support 
part. 


